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ABSTRACT

Objectives: This study aims to investigate the safety and efficacy of remifentanil for patient-controlled intravenous labor
analgesia as an alternative to the patient-controlled epidural labor analgesia.

Material and Methods: Out of 453 parturients who volunteered for labor analgesia and were selected as research objects,
407 completed the trial. They were divided into the research group (n = 148) and the control group (n = 259; patient-controlled
epidural analgesia). In the research group, the first dose of remifentanil, the background dose and the patient-
-controlled analgesia (PCA) dose were 0.4 ug/kg, 0.04 ug/min and 0.4 ug/kg, respectively, with a lockout interval of
3 min. The control group was given epidural analgesia. The first dose and background dose were 6-8 mL, and PCA dose
and the locking time of analgesia pump were 5 mL and 20 min, respectively. The following indexes of the two groups
were observed and recorded: the analgesic and sedative effects on parturient, labor process, forceps delivery, cesarean
section rate and adverse reactions, and maternal and neonatal conditions.

Results: (1) The onset time of analgesia in the research group was (0.97 £ 0.08) min, which was noticeably shorter than
that in the control group ([15.74 + 1.91] min), with a statistically significant difference (t = -93.979, p = 0.000). (2) There
was no significant difference in the labor process, forceps delivery, cesarean section rate and neonatal condition between
the two groups (p > 0.05).

Conclusions: Remifentanil patient-controlled intravenous labor analgesia has the advantage of rapid onset of labor
analgesia. Although its analgesic effect is not as accurate and stable as epidural patient-controlled labor analgesia, it shows

a high level of maternal and family satisfaction.
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INTRODUCTION

Achieving a satisfactory labor analgesia effect is very
important in the process of parturient delivery. Patient-
-controlled epidural labor analgesia is recognized as the
most effective method of labor analgesia [1]. However,
if there is a need for labor analgesia, but there are contrain-
dications of intraspinal block, refusal of epidural puncture
or unsatisfactory coordination of anesthesia position, an-
other suitable, safe and effective labor analgesia method
should be selected to replace epidural patient-controlled
labor analgesia [2]. In the studies performed so far to com-
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pare the effects of remifentanil in patient-controlled labor
analgesia and epidural patient-controlled labor analgesia,
the sample size has been small [3, 4]. Thus, in the pre-
sent study, we included a large sample size to evaluate
the safety and effectiveness of remifentanil intravenous
patient-controlled labor analgesia. We investigated the
satisfaction of parturient and their families with respect to
the effect of labor analgesia to gain a better insight on the
feasibility of remifentanil patient-controlled intravenous
labor analgesia as an alternative to patient-controlled epi-
dural labor analgesia.
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MATERIAL AND METHODS
Materials

Four-hundred and fifty-three parturients who gave
birth in the Shanghai First Maternity and Infant Hospital
and voluntarily asked for labor analgesia were selected as
the study subjects. Of these, 407 (89.8%) parturients who
delivered from May to November 2019 completed the trial
according to the mode of labor analgesia voluntarily chosen
by them. Their age ranged from 21 to 43 years old, with
an average of 29.3 + 2.7 years old. The gestational weeks
ranged from 37.0 to 42.3, with an average of 39.3 + 1.1
weeks. They were divided into a research group (n = 148;
patient-controlled intravenous analgesia with remifentanil)
and a control group (n = 259; patient-controlled epidural
analgesia). There was no significant difference in age, weight,
height, body mass index and gestational age between the
two groups (p > 0.05), as shown in Table 1. The inclusion
criteria of this study are as follows: single pregnancy, full-
term pregnancy, vaginal trial delivery, American Society
of Anesthesiologists (ASA) grade I-Il, primipara, voluntary
labor analgesia. The exclusion criteria are as follows: partu-
rients with pathological obstetric factors, an opioid drug
abuse history, remifentanil contraindications, other opioid
drugs (e.g., pethidine, etc.) used within eight hours before
labor analgesia, spinal deformity, and contraindications of
intraspinal block. The procedure followed in this study was
in line with the ethical standards formulated by the human
experimental Committee of Shanghai First Maternity and
Infant Hospital. The informed consent was obtained from
the subjects in the groups. They signed informed consent
forms for clinical research and labor analgesia.

Methods
Methods of labor analgesia in research
group and control group

The research group and the control group entered the
delivery room when the cervical dilatation was > 3 cm and
were provided with doula one-to-one support. They were
subjected to constant monitoring of maternal vital signs,
fetal heart rate and uterine contraction. After the parturient
entered the delivery room, the vein was opened. In case the
fetal ECG monitoring showed abnormality, the parturient was
given 3 L/min oxygen through nasal catheter to ensure safety.
The subjects in the research group were given remifentanil
intravenous patient-controlled analgesia (PCA). The concen-
tration of remifentanil was 20 pg/mL, and it was intravenously
injected when the uterine contraction was coming. The first
dose of remifentanil, background dose and the PCA dose were
0.4 pug/kg, 0.04 pg/min and 0.4 pg/kg, respectively, where the
locking time of analgesia pump (ZZB-150, Aipeng Medical
Technology Co., Ltd, Jiangsu, China) was 3 min. According to
the guidance of maternal pain intolerance, PCA should be

Table 1. Comparison of basic clinical data between research group

and control group

Characteristics Research Control p value
group group
(n=148) (n=259)
Age [years] 29.7+35 29.5+3.2 0.11
Weight [kg] 714+93 723+5.7 0.15
Height [cm] 161.2+35 1623+3.2 0.21
BMI [kg/m?] 27.6 £3.1 275+18 0.73
Gestational age [weeks]  393+1.2 39.1+13 0.35

BMI — body mass index

initiated about the time the uterine contraction is started.
The subjects in the control group were given epidural anal-
gesia.The median approach of L2-3 intervertebral space was
selected for epidural puncture and catheterization. The first
dose and background dose of the pump liquid (0.3 pg/mL
sufentanil + 0.1% ropivacaine) were 6-8 mL, and PCA dose
and the locking time of analgesia pump were 5 mLand 20 min,
respectively. The analgesia pump was stopped at the end of
the first stage of labor in both groups. An amount of 1 mL
of umbilical artery (UA) blood was drawn immediately for
blood gas analysis once the fetus was delivered.

Observation indexes of the research
group and control group

The following observational indexes were followed.
1) Continuous monitoring and recording of the vital signs, in-
cluding blood pressure, heart rate, respiratory rate and percu-
taneous pulse oxygen saturation (Sp0O,) before analgesia, at
the onset of analgesia, and at 1, 2 and 3 h after analgesia.
2) The onset time of analgesia from the first dose to the
obvious relief of pain in the two groups was observed.
3) Visual analogue scale (VAS) was used to evaluate the de-
gree of pain before analgesia, at the onset of analgesia and
at 1,2, and 3 h after analgesia in the two groups, where the
score of 0 indicated painless and 10 meant the most pain-
ful. 4) Ramsay score was employed to evaluate the degree
of sedation before analgesia, at the onset of analgesia, and
at 1, 2, and 3 h after analgesia. A score of 2-3 meant mild
sedation; 4 indicated deep sedation, and 5-6 showed exces-
sive sedation. 5) The first, the second and the third stages
of labor, the use of oxytocin, and whether forceps midwifery
or cesarean section was used were recorded. 6) Apgar score
and UA blood gas analysis were recorded at 1 minand 5 min
after birth. 7) The incidence of adverse reactions, such as diz-
ziness, vomiting, respiratory depression, excessive sedation,
pruritus, and numbness of the lower limbs of the two groups
were observed on the first day of postpartum follow-up.
8) At the end of the delivery, the mothers and their family
members evaluated the satisfaction of labor analgesia effect
by the satisfaction scores of 1 (very satisfied), 2 (satisfied),
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3 (generally satisfied), 4 (dissatisfied) and 5 (very dissatis-
fied). The total satisfaction (Y) is calculated based on the
following equation.

Y=1£%f¥x100%

where A;, A,, and A are the numbers of scores of very satis-
fied, generally satisfied and total, respectively.

Methods of statistical analysis

The minimum sample size of this study to meet the
requirement of statistical test was determined by using
Size software (2.0). Statistical Package for the Social Sci-
ences (SPSS) (17.0) was used to analyze the data. Firstly, the
distribution status of each measurement data was analyzed,
and measurement data with a normal distribution was rep-
resented by y + s. The t-test was employed to compare the
basic clinical data, Ramsay score, and VAS score between
the two groups. For the percentages of vaginal delivery

rate, forceps delivery rate, cesarean section rate, oxytocin
use rate and analgesic effect satisfaction rate (%), the y? test
was used for comparison between the two groups. P < 0.05
was considered statistically significant.

RESULTS
Comparison of basic clinical data between
research group and control group
According toTable 1, there was no significant difference
in age, weight, height, body mass index, and gestational
weeks between the research group and the control group
(p > 0.05).

Comparison of vital signs between the research
group and the control group
According to Table 2, there were no notable differences
in mean arterial pressure, heart rate, respiratory rate and
SpO, between the research group and the control group

Table 2. Comparison of vital signs of parturient in the research and the control groups before analgesia, onset time of analgesia, and 1, 2, and

3 h after analgesia

Characteristics

Mean arterial pressure [nmHg]

Before analgesia 86.57 £7.65
Onset time of analgesia 86.62+7.21
After analgesia 1 h 86.85+7.35
After analgesia 2 h 85.68 +7.49
After analgesia 3 h 86.95 +7.02
Heart rate [bpm]
Before analgesia 84.03 +6.96
Onset of analgesia 8331+7.16
After analgesia 1 h 84.21 £ 6.82
After analgesia 2 h 86.58 +6.88
After analgesia 3 h 86.62 + 6.85
Respiratory rate/[times/min]
Before analgesia 18.04 £ 1.67
Onset time of analgesia 18.00 + 1.82
After analgesia 1 h 18.05 £ 1.57
After analgesia 2 h 18.26 + 1.60
After analgesia 3 h 18.21 £ 1.66
SpO, [%]
Before analgesia 98.73 £ 0.49
Onset of analgesia 98.45 + 1.09
After analgesia 1 h 98.62 +0.88
After analgesia 2 h 98.58 £ 0.78
After analgesia 3 h 98.82+0.52

Research group (n = 148)

Control group (n = 259) p value
86.38 +7.67 0.80
85.69 +7.39 0.21
85.68 £7.67 0.12
85.65+7.36 0.97
86.09 + 7.65 0.25
84.34 + 6.66 0.65
83.49+6.91 0.79
83.60 + 6.65 0.37
84.26 £7.02 0.01
84.53+6.83 0.02
17.86 +1.57 0.26
17.82 +1.66 0.29
18.05 + 1.68 1.00
18.00 £ 1.82 0.14
17.95 +1.68 0.12
98.59 + 0.63 0.47
98.57 £0.63 0.21
98.69 + 0.86 0.42
98.78 + 0.49 0.15
98.89+£0.36 0.13

Values are expressed as mean (SD). Values in bold are statistically different; SpO, — Hemoglobin oxygen saturation by pulse oximetry, SD — standard deviation;

*The difference was significant, if p < 0.05 (Student’s t-test)
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Table 3. Comparison of analgesic and sedative effects between the research group and the control group

Characteristics Research group (n = 148)
Onset time of analgesia/min 0.97 £0.08
Ramsay score

Before analgesia 1.05 +0.52

Onset of analgesia 239+0.57

After analgesia 1 h 2.29+0.36

After analgesia 2 h 1.98 + 0.58

After analgesia 3 h 1.86 £0.52

Control group (n = 259) p value

15.74 £1.91% <0.01*
1.08 +£0.48 0.56

1.86 + 0.35* <0.01*

1.89 +0.38* <0.01*
2.02+0.24 042
1.85+0.53 1.00

Values are expressed as mean (SD). Values in bold are statistically different; SD — standard deviation; *The difference was significant, if p < 0.05 (Student’s t-test)

Table 4. Comparison of VAS scores between the two groups of parturients at different time points

Characteristics Research group (n = 148)
Before analgesia 87+14

Onset of analgesia 41+1.7*%

After analgesia 1 h 43 +1.5%

After analgesia 2 h 53+1.4%

After analgesia 3 h 56+ 1.3*%

Control group (n = 259) p value
86+1.6 0.43
29+12 <0.01*
32+13 <0.01*
33+£12 <0.01*
35+ 1.1 <0.01*

Values are expressed as mean (SD). Values in bold are statistically different; SD — standard deviation; *The difference was significant, if p < 0.05 (Student’s t-test)

before analgesia, at the onset of analgesia or at 1, 2, and
3 h after analgesia (p > 0.05).

Comparison of analgesic and sedative effects
between the research group
and the control group

According to Table 3, the onset time of analgesia in the
research group was significantly shorter than that in
the control group (t=-93.979, p < 0.05). The Ramsay scores
atthe onset of analgesia and one hour after analgesia in the
research group were substantially higher than those in
the control group, and the differences were highly signifi-
cant (t=9.997,10.411, p = 0.000). There were no significant
differences in Ramsay scores between the two groups before
analgesia, and 2 h and 3 h after analgesia (p > 0.05). In the
research group, there were two parturients whose Ramsay
score was 4 when the analgesia took effect, which showed
that they were in sleep state, but were easy to wake up.
There were no mothers with Ramsay score = 4 in the control
group. FromTable 4, the VAS score of the research group was
substantially higher than that of the control group at the
onset of analgesia, and 1, 2, and 3 h after analgesia, and
the differences were significant (p < 0.05). One hour after
analgesia, the VAS score of the research group showed an
upward trend, while the VAS score of the control group was
relatively stable at each time point.

Comparison of vaginal delivery rate, labor
process time, forceps delivery rate, cesarean
section conversion rate, oxytocin use rate and
adverse reactions between the research group
and the control group

According to Table 5, there were no significant differ-
ences in vaginal delivery rate, total labor process, the first,
the second and the third stage of labor, forceps delivery
rate, conversion rate of cesarean section and oxytocin use
rate between the research group and the control group
(p > 0.05). There was no marked difference in the incidence
of vomiting and pruritus between the two groups (p > 0.05).
However, the incidence of dizziness in the research group
(22.3%, 33/148) was substantially higher than that in the
control group (2.7%, 4/259), and the difference was statis-
tically significant (x? = 39.537, p = 0.000). The incidence of
lower limb numbness in the research group (0.7%, 1/149)
was markedly lower than that in the control group (5.8%,
15/259), and the difference was also statistically significant
(X2 =7.132, p = 0.007).

Comparison of Apgar score and UA blood gas
value between research group and control group
According toTable 6, the Apgar score and UA blood gas
value of newborns in the research group and the control
group were found to be within the normal range at 1 min
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Table 5. Delivery process, forceps delivery, cesarean section rate and adverse reactions in the two groups [cases (%)]

Characteristics Research group (n = 148)
Cases of vaginal delivery [%] 129 (87.2%)
Total stage of labor [min] 527.6+214.7
First stage of labor [min] 4786+ 187.2
Second stage of labor [min] 427 +18.5
Third stage of labor [min] 153+523
Cases of forceps delivery [%] 7 (4.7%)
Cases of cesarean section [%] 15 (10.1%)
Cases of oxytocin [%] 64 (43.2%)
Adverse reactions
Dizzy 33(22.3%)
Vomiting 8 (5.4%)
Itchy skin 3 (2.0%)
Numbness of lower limbs 1(0.7%)

Control group (n = 259) p value
221 (85.3%)* <0.01*
557.1+208.7 0.24

501.3+211.3% 033
47.2+21.1* <0.01*
14.7 £5.2 0.49

12 (4.6%)* <0.01*
37 (14.3%)* 0.28
109 (42.1%)* 0.61

7 (2.7%)* <0.01*
13 (5.0 %)* <0.01*

7 (2.7%)* <0.01*

15 (5.8%)* 0.0

Values are expressed as mean (SD) or number (%); SD — standard deviation; *The difference was significant, if p < 0.05

Table 6. Comparison of neonatal condition between the research group and the control group

Characteristics Research group (n = 148)
Apgar score
Birth 1 min 9.6+0.7
Birth 5 min 9.8+£0.3
Birth 1 min Apgar score < 8 (cases [%)]) 10 (6.8)
UA blood gas analysis
pH value 7.25+0.63
Residual alkali level -5.21+2.07

and 5 min after birth. There was no significant difference in
Apgar score at 1 min and 5 min after birth, the percentage
of Apgar score < 8 at 1 min, the pH value and the residual
alkali level between the two groups (p > 0.05).

Maternal satisfaction and the satisfaction
of maternal family members with labor analgesia

According toTable 7, the maternal satisfaction rates and
the satisfaction rates of maternal family members in the re-
search group and the control group were all more than 90%.
The maternal satisfaction rate in the research group and the
control group was 93.9% (139/148) and 92.3% (240/259),
respectively, with no significant difference between the two
groups (x2 = 0.173, p = 0.712). Also, the satisfaction rate of
maternal family members in the research group and the
control group was 93.2% (138/148) and 97.3% (252/259),
respectively, with no significant difference between the two
groups (x2=0.431, p=0.517).

Control group (n = 259) p value
9.7+05 1.00
99+04 1.00

13(5.0) 0.51
7.29+0.76 0.65
-543+£2.12 0.11

DISCUSSION

There are some controversies about the safety of remi-
fentanil in its use for patient-controlled intravenous labor
analgesia for parturient and fetus. For example, previous
studies have indicated that cesarean section under regional
block and assisted analgesia with remifentanil 0.1 ug/kg
could cause respiratory depression in parturient [5]. Also,
according to Tveit et al. [6], remifentanil patient-controlled
intravenous labor analgesia could cause maternal hypoxia
saturation. Additionally, it has been reported that remifen-
tanil background dose > 0.05 pg/(kg/min) increases the risk
of maternal related complications [7]. However, Marr et al. [8]
compared the efficacy of two regimens of intravenous PCA
with remifentanil for labor analgesia and found that al-
though the regimen used in Group A was associated with
fewer side effects compared to the Group B dosing regimen,
pain and satisfaction scores were similar in both groups,
suggesting that remifentanil intravenous PCA is efficacious
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Table 7. Maternal satisfaction and the satisfaction of maternal families in the research group and the control group about the labor analgesia

(cases [%])

Characteristics Research group (n = 148)
Mothers

Very satisfied 85 (57.4)

Satisfied 54 (36.5)
Generally satisfied 9(6.1)

Maternal family members

Very satisfied 91 (61.5)
Satisfied 47 (31.8)
Generally satisfied 10(6.7)

Control group (n = 259) p value
173 (66.8)* <0.01*
67 (25.9) 0.93
19 (7.3)* <0.01*
189 (73.0)* <0.01*
63 (24.3)% <0.01*
7(2.7) 0.71

Values are expressed as mean (SD) or number (%); 1. The satisfaction rate of the research group was (85 + 54) / 148 x 100% = 93.9%, and that of the control group
was (173 + 67) / 259 x 100% = 92.3%. 2. The satisfaction rate of the family members in the research group was (91 + 47) / 148 x 100% = 93.2%, and that of the control
group was (189 + 63) / 259 x 100% = 97.3%; SD — standard deviation; *The difference was significant, if p < 0.05

for labor analgesia as a bolus of 0.25 pug/kg™’, with a lockout
interval of two minutes and continuous infusion of 0.025-0.1
ng/kg'/min'. Bonner et al. pointed out that remifentanil
PCA has been offered to women in labor since 2009 and they
had not observed any critical incidents in over 130 patients
using this mode of analgesia in their labor suite [9]. Thus, it
appears that the adverse reactions reported in the literature
were related to the unreasonable use of opioids and seda-
tives and the lack of close monitoring and had nothing to
do with remifentanil.

In the present study, the background dose of remifen-
tanil and PCA dose were 0.04 pg/(kg/min) and 0.4 ug/kg,
respectively. Maternal ECG monitoring and fetal monitoring
were implemented during the whole process of labor. Some
pregnant women were given oxygen by conventional nasal
catheter (3 L/min), and 24 h full-time anesthesiologists were
present in the delivery room to accompany delivery one-
-on-one. There was no significant reduction in respiratory
rate or desaturation in the research group and the control
group. In the research group, SpO, decreased to 94% in
only five cases, where the duration of this drop was short,
and could be recovered after deep breathing. This observa-
tion was in line with the results of a recent meta-analysis
that compared patient-controlled epidural analgesia and
remifentanil intravenous labor analgesia [10, 11]. In the
study of Stocki et al. [12], the primary study outcome was
efficacy, which was assessed as hourly numerical rating scale
(NRS) pain score (11-point NRS) and maternal satisfaction
(11-point NRS). The secondary outcome was safety (e.g.,
the lack of maternal apnea). In this study, supplementary
oxygen was administered continuously during the respira-
tory monitoring period. During the first hour of analgesia,
the heart rate, respiratory rate, SpO,, and end-tidal CO,,
as an indication of apnea, were compared. Apnea lasting
>40 seconds was managed by light stimulation by the attend-
ing anesthesiologist. The results obtained for the 40 women

recruited (the remifentanil group [n = 19; 1 exclusion]
and the epidural analgesia group [n = 20]) suggested that
remifentanil was inferior to epidural analgesia for provision
of labor analgesia. Nevertheless, we believe remifentanil
does provide a satisfactory level of labor analgesia. Also, la-
boring women receiving remifentanil require suitable moni-
toring to detect and alert for apnea [12]. In the latter study,
the fetuses of the two groups were monitored continuously,
and there was no obvious pain-related abnormal fetal heart
rate. Furthermore, according to some other studies, the in-
cidence of abnormal fetal heart rate caused by remifentanil
patient-controlled intravenous labor analgesia is very low,
and there is no need for obstetric intervention [13, 14]. The
Apgar score at 1 min and 5 min after birth in the research
group of ref. was higher than or equal to 7. The Apgar score
of 6.08% (9/148) newborns in the research group was less
than or equal to 8 points at 1 min after birth. Compared with
5.02% (13/259) of the control group, the difference was not
statistically significant (p > 0.05). Douma et al. [15] found
that after one hour, visual analogue pain scores had de-
creased significantly in both groups (remifentanil: —3.8 £ 2.6,
p <0.01; epidural —=6.7 £ 2.0, p < 0.01). The decrease in pain
scores in the epidural group was significantly greater than the
remifentanil group at all time intervals. The decrease in pain
scores was sustained in the epidural group, whereas in the
remifentanil group pain scores increased over time. Oxygen
saturation was significantly lower in the remifentanil group
after one hour of treatment compared to the epidural
group (95.2+2.4%vs99.0+1.1%, p<0.01)[15]. Shen et al.[16]
found that the mean (SD) remifentanil umbilical vein/ma-
ternal artery ratio in the PCA and infusion groups were 0.74
(0.45) vs 0.70 (0.52), respectively (p = 0.776) [16]. The mean
(SD) umbilical artery/umbilical vein ratios were 0.31 (0.12) vs
0.26 (0.07), respectively (p = 0.088). Maternal and neonatal
adverse reactions of remifentanil were similar between the
two groups [16]. The results of the two above-mentioned
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studies also suggested that the decrease of Apgar score at
birth is not related to the mode of labor analgesia. The value
of pH for UA blood in the research group and the control
group was 7.25+0.63 and 7.29 £ 0.76, respectively, and the
residual alkali level was (-5.21 £ 2.07) mmol/L and (-5.43 +
+2.12) mmol/L, respectively. There was no significant differ-
ence in the pH value and the residual alkali level between
the two groups (p > 0.05). Kan et al. [5] have proved that
remifentanil is easy to pass through the placenta, but it
can be quickly metabolized in the fetus without causing
neonatal respiratory depression [17]. Nonetheless, the au-
thor still suggested that in the application of remifentanil
patient-controlled intravenous labor analgesia one should
provide perfect fetal monitoring measures and necessary
neonatal rescue equipment in the delivery room, which can
quickly respond to neonatal asphyxia and resuscitation.

In the preset study, the onset time of analgesia in the
research group was (0.97 + 0.08) min, which was significantly
shorter than that in the control group (15.74 £ 1.91) min
(p < 0.05). Thus, in situations of rapid progression of labor,
especially when the diameter of uterine orifice is more than
8 cm, the use of remifentanil for patient-controlled labor
analgesia could be prioritized by the anesthesiologist.

It is believed that remifentanil low background dose
infusion has a relatively stable analgesic effect and can re-
duce the number of PCA [18, 19]. In the present study, the
pain relief effect of the remifentanil group was lower than
that of the control group (p < 0.05). In the research group,
the VAS score of 6 parturients at 2 h after analgesia was = 7.
However, one hour after analgesia, the VAS score of the
research group showed an upward trend; this is similar to
what is found in related studies [20]. Nevertheless, the sub-
jects of our research group generally believed that the pain
during the whole labor process could be tolerated, which
may be due to the sedation and euphoria effect caused
by the opioids, which resulted in an improved maternal
tolerance to pain [21]. According to Volmanen et al. [22],
although the VAS score of the remifentanil group
(7.2 points) was significantly higher (p = 0.004) than that
of the patient-controlled epidural labor analgesia group
(5.4 points), there was no significant difference in the scores
of pain relief between the two groups (2.5 points and
2.8 points, respectively; p=0.11).

In the present study, the maternal satisfaction rate and
the satisfaction rate of maternal families in the research
group were 93.9% and 93.2%, respectively, which were not
significantly different (p > 0.05) from the values of 92.3%
and 97.3% of the control group, respectively (Tab. 7).
The fact that the satisfaction rate of the family members
of the research group and the control group was slightly
higher than the corresponding maternal satisfaction rates
might indicate that once the pain of the parturient can be

tolerated and properly sedated the anxiety of the family
members could also be appropriately relieved, and they
are willing to accompany the parturient to experience the
whole childbirth process [23, 24]. However, Freeman et al.
[25] found that the results of time weighted evaluation
showed that the satisfaction rate of the patient-controlled
intravenous analgesia (remifentanil) group was lower than
that of the patient-controlled epidural analgesia group, and
the difference was significant (p < 0.05) [25]. Thus, this issue
requires further investigation.

In the present study, there were no significant differ-
ences in the time of labor, oxytocin use rate, forceps delivery
rate and conversion rate between the research group and
the control group (p > 0.05) (Tab. 5). The Ramsay scores at
the onset of analgesia and 1 h after analgesia in the research
group were higher than those in the control group (t =
=9.997,10.411, p=0.000). The incidence of dizziness in the
research group (22.3%) was significantly higher than thatin
the control group (2.7%) (p < 0.05). Parturient felt dizzy and
had drowsiness, but this kind of drowsiness makes the par-
turient feel comfortable. There was no significant difference
in the incidence of vomiting and pruritus between the two
groups (p > 0.05). At the first day of postpartum follow-up,
it was found that 5.8% (15/259) of the control group had
lower limb numbness, which was substantially higher than
0.7% (1/148) of the research group, and the difference was
statistically significant (p < 0.05).

In conclusion, we should say that the method of labor
analgesia with remifentanil background dose of 0.04 ug/
/(kg/min) and PCA dose of 0.4 ug/kg is safe for pregnant
women and newborns. Although the analgesic effect is
not as accurate and stable as that of patient-controlled
epidural analgesia, it can still obtain higher satisfaction of
mothers and their families. It can be used as an effective
replacement for patient-controlled epidural analgesia in
parturients with contraindications of spinal block, refusal of
epidural puncture or unsatisfactory coordination of anesthe-
sia position, especially for those with rapid progress of labor
[26]. During the implementation of this method of labor
analgesia, one gives maternal oxygen, provide perfect and
continuous maternal and fetal monitoring measures [27],
implement doula one-to-one delivery support [28], provide
24 h full-time anesthesiologists in the delivery room [29],
and prepare for neonatal asphyxia resuscitation to the great-
est extent to ensure the safety of the mothers and the new-
born infants [30].
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